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(54) Method and apparatus for testing a well 

(57) Apparatus and method for testing an open-hole 
well (12) and obtaining a fluid sample therefrom. The 
apparatus comprises a compression packer (22) on a 
drill pipe (20). Disposed in the drill pipe (20) is a housing 
(30). defining a surge chamber (32) therein, and a clo- 
sure valve (28) in communication with the surge cham- 
ber (32). A fluid sampler (36) is in communication with 
the surge chamber (32). In operation, the packer (22) is 
placed in a set position by setting down weight. The clo- 
sure valve (28) is pressure actuated so that fluid is 
flowed from a formation or zone of interest into the surge 
chamber (32) and then into the sampler (36). 
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D scn'pti n 

[0001] This invention relates to testing of oil and gas 
wells, and more particularly, to methods and apparatus 
for obtaining a fluid sample after flowingfluid into a surge 
chamber to obtain good drawdown of pressure in the 
well. The invention is particularly concerned with a 
method and apparatus for bottom-hole testing in open- 
hole wells. 

[0002] During the testing and completion of oil and 
gas wells, it is often necessary to test or evaluate the 
production capabilities of the well. This is typically done 
by isolating a subsurface formation or a portion of a zone 
of interest which is to be tested and subsequently flow- 
ing a sample of well fluid either into a surge chamber or 
up through a tubing string to the surface. Various data, 
such as pressure and temperature of the producing welt 
fluids, may be monitored downhole to evaluate the long- 
term production characteristics ot the formation. 
[0003] One very commonly used well testing proce- 
dure is to first cement a casing into the borehole and 
then to perform the testing adjacent zones of interest. 
Subsequently, the well is flow tested through perfora- 
tions in the casing. Such flow tests are commonly per- 
formed with a drill stem test string which is a string of 
tubing located within the casing. The drill stem test string 
carries packers, tester vah/es, circulating valves and the 
like to control the flow of fluids through the drill stem test 
string. 

[0004] Although drill stem testing of cased wells pro- 
vides very good test data, it has the disadvantage that 
the well must first be cased before the test can be con- 
ducted. Also, better reservoir data can be obtained im- 
mediately after the well is drilled prior to casing the well 
and before the formation has been severely damaged 
by drilling fluids and the like. 

[0005] For these reasons alone, it is often desirable 
to evaluate the potential production capability of a well 
without incurring the cost and delay of casing the well. 
This has led to a number of attempts at developing a 
successful open-hole test which can be conducted in an 
uncased borehole. 

[0006] One approach which has been used for open- 
hole testing is the use of a weight-set. open-hole com- 
pression packer on a drill stem test string. To operate a 
weight-set, open-hole compression packer, a solid sur- 
face must be provided against which the weight can be 
set. Historically, this is accomplished with a perforated 
anchor which sets down on the bottom. Another prior art 
procedure lor open-hole testing is shown in U. S. Patent 
No. 4,246,964 to Brandell, assigned to the assignee of 
the present invention. The Brandell patent is represent- 
ative of the system marketed by the assignee of the 
present invention as the Halliburton Hydroflate System. 
The Hydroflate System utilizes a pair of spaced inflata- 
ble packers which are inflated by a downhole pump. 
With either of these devices, both of which have advan- 
tages and disadvantages, wetl fluids can then flow up 



the pipe string which supports the pack rs in the well. 
[0007] Another approach to open-hole testing is 
through the use of pad-type wireline testers which sim- 
ply press a small resilient pad against the side wall of 

5 the borehole and pick up samples through an orifice in 
the pad. An example of such a pad-type tester is shown 
in U. S. Patent No. 3.577.781 to LeBourg. The primary 
disadvantage of pad-type testers is that they often take 
a very small unidirectional sample which is often not tru- 

fo ly representative of the formation because it is "dirty" 
fluid which provides very little data on the production 
characteristics of the formation. It is also sometimes dif- 
ficult to seal the pad. When the pad does seal, it is sub- 
ject to differential sticking and sometimes the tool may 

15 be damaged when it is removed. 

[0008] Another shortcoming of wireline formation test- 
ers which use a pad is that the pad is relatively small. It 
the permeability of the formation Is high, hydrostatic 
pressure can be transmitted through the formation be- 

20 iween the outside of the pad and the center of the pad 
where the pressure measurement is being made, in a 
very short period of time. This will result in major hydro- 
static pressures soon after attempting to measure for- 
mation pressure. This may limit the effectiveness of 

2S wireline formation testers in some conditions. 

[0009] The methods and apparatus of the present in- 
vention solve these problems by providing for flowing 
formation fluid into a surge chamber which is placed in 
communication with the formation or zone of interest by 

30 a pressure-actuated valve. This prevents the capturing 
of "dirty" fluid which initially comes out of the formation 
or zone of interest, while allowing capturing of a sample 
of the cleaner, more representative fluid flowing behind 
the dirty fluid. 

35 [001 0] Another approach which has been proposed in 
various forms is to provide an outer tubing string with a 
packer which can be set in a borehole, and in combina- 
tion with a wireline-run surge chamber which is run into 
engagement with the outer string so as to take a sample 

40 from below the packer. One example of such a system 
is shown in U.S. Patent No. 3,111.169. Other examples 
of such devices are seen in U.S. Patent No. 2,497,185; 
U.S. Patent No. 3,107,729; U.S. Patent No. 3.327,781; 
U.S. Patent No. 3.850,240; and U.S. Patent No. 

45 3,441 .095. A disadvantage, obviously: is the extra time 
necessary to run-in and position the surge chamber. 
[0011] A number of improvements in open-hole test- 
ing systems of the type generally proposed in U.S. Pat- 
ent No. 3.111,169 are shown in U.S. Patent No. 

50 5,540,280. In a first aspect of the invention of U.S. pat- 
ent No. 5,540,280 a system is provided including an out- 
er tubing string having an inflatable packer, and a com- 
munication passage disposed through the tubing string 
below the packer, an inflation passage communicated 

55 with the inflatable element of the packer, and an inflation 
valve controlling flow of inflation fluid through the infla- 
tion passage. The inflation valve is constructed so that 
the opening and closing of the inflation valve is control- 
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led by a surface manipulation ot the outer tubing string. 
Thus, the inflatable packer can b set in the well simply 
by manipulation of the outer tubing string and applying 
fluid pressure to the tubing string without running an in- 
ner well tool into the tubing string. After the packer has 
been set. an inner well tool, such as a surge chamber, 
may be run into and engaged with the outer tubing string 
to place the inner well tool in communication with a sub- 
surface formation through the communication passage. 
There is also an embodiment with a straddle packer hav- 
ing upper and tower packer elements which are en- 
gaged on opposite sides of the formation. 
[0012] In another aspect of this prior invention, the 
well fluid samples are collected by running an inner tub- 
ing string, preferably an inner coiled tubing string, into 
the previously described outer tubing string. The coiled 
tubing siring is engaged with the outer tubing string, and 
the bore ot the coiled tubing string is communicated with 
a subsurface formation through the circulation passage 
defined in the outer tubing string. Then well fluid from 
the subsurface is flowed through the communication 
passage and up the coiled tubing string. Such a coiled 
tubing string may include various valves for control of 
fluid flow therethrough. This prior invention does not in- 
clude the use of a surge chamber or sampler downhole 
to obtain the fluid sample. 

[001 3] In the present invention, a closure valve is uti- 
lized in the apparatus to open the surge chamber. The 
valve is actuated by pressure. A sampler in communi- 
cation with the surge chamber is used to obtain a sam- 
ple, and electronic pressure and/or temperature record- 
ing instruments may also be used to record fluid char- 
acteristics. 

[001 4] The purpose of the method and apparatus of 
the present invention is to obtain a fluid sample of clean, 
representative fluid from a well formation or zone of in- 
terest. This is accomplished by flowing sufficient fluid 
into a surge chamber carried in the tool so that "dirty" 
fluid is initially flowed out of the formation or zone of In- 
terest, after which clean fluid may be captured in a sam- 
pler. 

[0015] The present invention includes a method of 
testing a well. The first step in the method comprises 
running a tool into the well. The tool comprises a housing 
defining a surge chamber therein, a normally closed clo- 
sure valve in communication with a lower end of the 
surge chamber, a packer connected to the housing and 
having a packer element engagable with an inner sur- 
face of the welt, and a sampler in communication with 
the housing. The method further comprises the steps of 
setting the packer such that the packer is in sealing en- 
gagement with the inner surface of the well and adjacent 
to a formation or zone of interest in the well, applying 
pressure in the tool for actuating th closure valve to 
place the surge chamber in communication with a w It 
portion b low the packer, initiating fluid flow from the 
zone through the closure valve into the surge chamber, 
and after flowing some fluid, capturing a sample in the 



sampler. 

[0016] In the preferred embodiment, the step of initi- 
ating fluid flow comprises flowing dirty fluid from the 
zone tor a sufficient time so that substantially cleaner 
s fluid is flowed into the surge chamber when capturing a 
sample of fluid in the sampler. 

[0017] The packer used in the method of the present 
invention is preferably a compression packer, and the 
step ot setting the packer comprises setting down 

10 weight on the apparatus to place the packer element into 
sealing engagement with the inner surface of the well. 
[0018] Additionally, the tool may further comprise a 
normally closed housing valve in communication with an 
upper end of the surge chamber, and the method may 
then comprise the steps of applying pressure in the tool 
for actuating the housing valve to an open position, and 
applying pressure to the tool through the open housing 
valve, surge chamber and closure valve to force forma- 
tion fluid back Into the formation or zone of interest. This 

20 operation is called "bull-heading." 

[0019] In the event that the tool becomes stuck in the 
well, such as might occur when the formation or a por- 
tion of the well collapses around the packer, the method 
may further comprise the steps of releasing the housing, 

25 housing valve, closure valve and sampler from the pack- 
er, and then removing the housing, housing valve, clo- 
sure valve and sampler from the well. After this, a step 
of drilling the packer out of the well may be carried out. 
[0020] The apparatus of the present invention for use 

30 in testing an uncased well and obtaining a fluid sample 
from a subsurface formation or zone of interest in the 
well comprises a drill pipe defining an opening therein, 
a compression packer disposed on the drill pipe above 
the opening and adapted for sealingly engaging an inner 

55 portion of the well adjacent to the zone when the packer 
Is in a set position, a housing disposed in the drill pipe 
wherein the housing defines a surge chamber therein, 
a closure valve disposed in the drill pipe and which is in 
communication with an end of the surge chamber, and 

40 a sampler disposed in the drill pipe and also in commu- 
nication with the surge chamber. The closure valve is 
preferably a pressure-actuated valve which is normally 
closed and nr^ay be actuated to place the surge chamber 
in communication with the opening in the drill pipe. This 

45 allows fluid flow from the tormatk^n or zone into the 
surge chamber after which a fluid sample may be cap- 
tured in the sampler. 

[0021] The apparatus preferably further comprises a 
housing valve disposed in the drill pipe in communica- 

50 tion with an opposite end of the surge chamber from the 
closure valve. The housing valve is preferably normally 
closed and is preferably pressure actuated. 
[0022] The sampler may be opened to take a fluid 
sample after a predetermined time delay. This time de- 

55 lay is preferably sufficient for the packer to be set, the 
closure valve to be opened and for fluid to flow into the 
surge chamber. The sampi r is preferably pr ssure ac- 
tuated. 
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[0023] The housing, closure valve and sampler may 
be detachable from the drill pipe, and the packer is pret- 
erably drillable. 

[0024] The present invention may be characterized as 
including a method of testing a previously non-produced 
segment of an uncased wellbore. The initial step is to 
run a tool into the uncased wellbore, wherein the tool 
comprises a housing defining a surge chamber therein 
and a packer connected to the housing. The packer is 
adapted for sealingly engaging an inner surface of the 
uncased wellbore. The method further comprises the 
steps of setting the packer into sealing engagement with 
the inner surface of the uncased wellbore adjacent to 
the previously non-produced segment, placing the 
surge chamber in communication with the previously 
non-produced segment, flowing fluid from the previously 
non-produced segment into the surge chamber, and 
capturing a sample of fluid from the previously non-pro- 
duced segment. The step of capturing a sample of fluid 
preferably occurs after a predetermined period of time 
after initially flowing the fluid. That is, the method pref- 
erably comprises flowing dirty fluid from the previously 
non -produced segment tor a sufficient time so that the 
substantially cleaner fluid is flowed into the surge cham- 
ber prior to sampling. 

[0025] The invention further includes a method of test- 
ing a well incorporating "bull-heading." The method ini- 
tially comprises running a tool into the well wherein the 
tool comprises a packer adapted for sealingly engaging 
an inner surface of the well and a sampler in communi- 
cation with the housing. The method f urther comprises 
the steps of setting the packer such that the packer is 
sealingly engaged with the inner surface of the well and 
adjacent to a zone of interest in the well, initiating fluid 
flow from the zone, capturing a sample of fluid in the 
sampler, and after sampling, applying pressure through 
the tool to force formation fluid back into the zone of in- 
terest. 

[0026] The tool in this method may further comprise 
a housing defining a surge chamber therein and a nor- 
mally closed closure valve in communication with a low- 
er end of the surge chamber. In this configuration, the 
step of initiating fluid flow from the zone comprises ac- 
tuating the closure valve to an open position, thereby 
placing the surge chamber in communication with a well 
portion below the packer. The fluid is flowed through the 
closure valve into the surge chamber. 
[0027] Also in this bull-heading method, the tool may 
further comprise a normally closed housing valve in 
communication with an upper end of the surge chamber, 
and the method may also include the step of actuating 
the housing valve to an open position prior to the step 
of applying pressure through the tool. The pressure is 
applied through the open housing valve, surge chamber 
and open closure valve. 

[0028] According to another aspect of the invention, 
there is provided a method of testing a well, comprising 
the steps of: 
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(a) running a tool into the well, the tool comprising: 
a packer adapted for sealingly engaging an inner 
surface of the well; and a sampler in communication 
with the housing; 

(b) setting the packer such that the packer is seal- 
ingly engaged with the inner surface of the well and 
adjacent to a zone of interest In the well; 

(c) initiating fluid flow from the zone; 

(d) capturing a sample of fluid in the sampler; and 

(e) applying pressure through the tool to force for- 
mation fluid back into the zone of interest. 



[0029] The tool may further comprise: a housing de- 
fining a surge chamber therein; and a normally closed 

IS closure valve in communication with the surge chamber. 
Step (c) may comprise actuating the closure valve to an 
open position, thereby placing the surge chamber in 
communication with a well portion below the packer and 
initiating the fluid flow from the zone through the ctosure 

20 valve and the surge chamber. 

[0030] The toot may further comprise a normally 
closed housing valve in communication with the surge 
chamber. Prior to step (e), the housing vatve may be 
actuated to an open position. 

2S [0031] Step (e) may comprise applying pressure 
through the open housing valve, the surge chamber and 
the closure valve. 

[0032] The step of actuating the housing valve to the 
open position may comprise applying pressure in the 
30 tool. 

[0033] Step (c) may comprise flowing dirty fluid from 
the zone for a sufficient time so that substantially cleaner 
fluid is flowed into the surge chamber prior to step (d). 
[0034] Step (c) may comprise applying pressure in the 
35 tool for actuating the closure valve to the open position. 
[0035] Reference is now made to the accompanying 
drawings in which: 



FIG. 1 illustrates the bottom-hole testing apparatus 
of the present invention as it is run into an open- 
hole well; and 

FIG. 2 illustrates the apparatus of FIG. 1 with the 
packer in a set position and with a housing valve 
opened. 



[0036] Referring now to the drawings, the apparatus 
for t>ottom-hole testing in open-hole wells of the present 
invention Is shown and generally designated by the nu- 
meral 10. In FIG. 1, apparatus 10 is shown as it is run 

50 Into a well 1 2. Apparatus 1 0 is designed for use relatively 
near a bottom 14 of an uncased borehole 16. In the il- 
lustrated embodiment, borehole 16 intersects a subsur- 
face formation or zone of interest 18. As used herein, 
reference to a "zone of interest* includes a subsurface 

ss formation. 

[0037] Apparatus 1 0 includes a length of drill pipe 20. 
Apparatus 10 also includes a compression packer dis- 
posed on a lower end of drill pipe 20. Packer 22 com- 
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pris s a packer elem nt 24 thereon. Packer el ment24 
is adapted to sealingty engage borehole 1 4 above tor- 
mation 18 when weight is set down on drill pipe 20. 
[0038] A lower anchor portion 26 of drill pipe 20 ex- 
tends downwardly from packer 22 and engages bottom 
16 of well 12. This allows the weight to be set down so 
that packer 22 is compressed and packer element 24 is 
squeezed radially outwardly into sealing engagement 
with borehole 14 above zone 18, as seen in FIG. 2. 
[0039] Packer 22 is preferably a drillable packer so 
that it can be easily removed in case well formation 18 
collapses, as further described herein. 
[0040] Disposed in drill pipe 20 above packer 22 is a 
pressure-actuated closure valve 28. Closure valve 28 is 
preferably a Halliburton Hydrospring tester valve which 
has a metering section therein to allow the normally 
closed valve to open after a predetermined time delay 
after pressure has been applied thereto. 
[0041] A housing 30 is disposed in drill pipe 20 and is 
connected to an upper end of closure valve 28. Housing 
30 defines a surge chamber 32 therein which will be 
seen to be in communication with closure valve 28. 
[0042] At the upper end of surge chamber 32 is a 
housing valve 34 which is shown in a closed position in 
FIG. 1 and an open position in FIG. 2. Housing valve 34 
is preferably a tubing pressure-actuated valve which 
can be used to open and close an upper end of surge 
chamber 32 in a manner described further herein. 
[0043] A sampler 36. such as a Halliburton Mini-Sam- 
pier, is connected to housing 30 by a connector 38 or 
any other means known In the art. Thus, connector 38 
and sampler 36 are in communication with surge cham- 
ber 32. 

[0044] An electronic pressure and/or temperature re- 
cording instrument 40, also referred to as a recorder 40, 
is connected to housing 30 by a another connector 42 
or any other means known in the art. Recorder 40 may 
be similartothe Halliburton HMR. An electronic memory 
recording fluid resistivity tool, such as manufactured by 
Sonex or Madden, might be substituted for recorder 40 
or used therewith. 

[0045] An outer cover 44 may be positioned around 
housing 30, and connected thereto or forming a portion 
thereof, as desired to protect sampler 36 and recorder 
40. 

[0046] Another recording instrument, such as an elec- 
tronic gauge 46 in a gauge carrier 48, is positioned be- 
low closure valve 28 lo measure the conditions of well 
fluid as it enters apparatus 10. 

[0047] Closure valve 26, gauge carrier 48 and hous- 
ing 30, are detachable from drill pipe 20 in the event that 
the drill pipe gets stuck in the well, as might occur if for- 
mation 18 and adjacent portions of the well collapse 
around packer 22. 

Operation Of The Invention 

[0048] As previously mentioned, apparatus 10 is run 



into well 12 as generally s en in FIG. 1. Drill pipe 20 is 
lowered until lower anchor portion 26 contacts bottom 
16 of well 12. By setting down weight, compression 
packer 22 is set by squeezing packer element 24 until 
5 it is In sealing engagement with wellbore 14 as shown 
in FIG. 2. Packer 22 itself is of a general kind known in 
the art. 

[0049] Thus, a sampling port 50 in anchor portion 26 
below packer element 24 is in communication with zone 
10 18 and a lower well annulus portion 52 below packer 22. 
and the sampling port is isolated from well annulus por- 
tion 54 above packer element 22. Of course, wellbore 
14 is terminated by bottom 16 below sampling port 50 
and formation 18. 
IS [0050] Pressure-actuated closure valve 28 is actuat- 
ed to the open position thereof so that surge chamber 
32 is placed in communicatbn with sampling port 50. 
The opening of closure valve 28 actually takes place af- 
ter a predetermined time delay resulting from fluid flow- 
ing through a metering section of the closure valve. The 
operation of closure valve 28 is in a manner generally 
known in the art. 

[0051] Surge chamber 26 is initially empty, and the 
opening of closure valve 28 allows the surge chamber 
to quickly fill because of the formation pressure. First, 
"dirty" fluid will flow through sampling port 50 and into 
surge chamber 32, and after a period of time, clean fluid 
will flow. 

[0052] After clean fluid enters surge chamber 32, 
30 sampler 36 is activated, and a sample of fluid is taken 
from surge chamber 32 and captured in the sampler. Ac- 
tual operation of sampler 36 Is in a manner known in the 
art. 

[0053] Recorder 40 may also be activated to take the 

55 appropriate pressureAemperature measurements as 
desired and send them to the surface. The actual oper- 
ation of recorder 40 is also known in the art. 
[0054] Electronic gauge 46 is utilized to provide infor- 
matbn on the condition of the well fluid as it enters ap- 

40 paratus 10. 

[0055] After a fluid sample has been captured in sam- 
pler 36, pressure-actuated housing valve 34 may be ac- 
tuated from the closed position thereof shown in FIG. 1 
to the open position shown in FIG. 2 such that an open 

45 valve port 56 is defined through housing valve 34. Fluid 
may then be pumped down drill pipe 20 through open 
valve port 56, surge chamber 32. closure valve 28 and 
sampling port 50 lo force formation fluid back into for- 
mation or zone ol interest 18. This operation is known 

50 as "bull-heading." 

[0056] After completion of the test, apparatus 1 0 is re- 
trieved to the surface. If well formation 18 collapses, 
packer 22. and thus drill pipe 20. may become stuck in 
well 1 2. If this occurs, and the operator is unable to get 

55 the apparatus unstuck, closure valve 28, gauge carrier 
48 and housing 30, and thus samplers 36 and recorders 
40, are disconnected from drill pipe 20 and r trieved to 
the surface. Packer 22 may be drillable so that it can be 
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removed from w I1 12 by drilling, and thus, no longer be 
an impediment to further operations. 
[0057] Once apparatus 10 is at the surface, sampler 
36 is removed. Sampler 36 may be drained on location, 3. 
its contents may be transferred to a sample bottle tor B 
shipment to a pressure-volume-test (PVT) laboratory, or 
the entire sampler 36 may be shipped to a PVT labora- 4. 
tory for fluid transfer and testing. 
[0058] Memory gauges and recorders 40 may be 
read, and the pressure, temperature and resistivity data io 
analyzed to determine formation or zone pressure and 
temperature, permeability, and sample fluid resistivity. 
[0059] By controlling the actuation of closure valve 28, 
it will be seen that clean fluid flow to sampler 36 Is pro- 
vided. With the exception of weight-set packer 22, all of 75 
the operation of apparatus 1 0 and control thereof is ac- 
complished by pressure actuation. 
[0060] It wilt seen, therefore, that the apparatus and 
method of testing a well in the present invention are well 
adapted to carry out the ends and advantages men- 
tioned as well as those inherent therein. White a pres- 
ently preferred embodiment has been shown for the pur- 5. 
poses of this disclosure, numerous changes in the ar- 
rangement and construction of parts in the apparatus 
and in steps in the method of testing may be made by 2S 6. 
those skilled in the art. The Invention may be modified 
within the scope of the appended claims. 

Claims 30 

1 . A method of testing a well (12), comprising the steps 

of: 7. 

(a) running a tool into the well (12), the tool 35 
comprising: a housing (30) defining a surge 
chamber (32) therein; a normally dosed clo- 
sure valve (28) in communication with the surge 
chamber (32); a packer (22) connected to the 
housing (30) and having a packer element (24) 40 
engageable with an inner surface of the well 
(12); and a sampler (36) in communication with 

the housing (30); 

(b) setting the packer (22) into sealing engage- 
ment with the inner surface of the well (1 2) ad- 45 
jacent to a zone of interest In the welt (1 2); 

(c) applying pressure In the tool for actuating 
the closure valve (28) lo place the surge cham- 
ber (32) in communication with a well portion 
below the packer (22); so 

(d) initiating fluid flow from the zone through the 
closure valve (26) into the surge chamber (32); 
and 

(e) after flowing some fluid, capturing a sample 

of fluid in the sampler (36). 55 

8. 

2. A method according to claim 1. wherein step (d) 
comprises flowing dirty fluid from the zone for a suf- 



ficient time so that substantially cleaner fluid is 
flowed into the surge chamber (32) prior to step (e). 

A method according to claim 1 or 2, wherein the 
packer (22) is a compression packer. 

An apparatus for use in testing an uncased well (1 2) 
and obtaining a fluid sample from a subsurface 
zone of interest in the well (12), the apparatus com- 
prising: a drill pipe (20) defining an opening therein; 
a compression packer (22) disposed on the drill 
pipe (20) above the opening and adapted for seal- 
ingly engaging an inner surtace of the well (12) ad- 
jacent to the zone; a housing (30) disposed in the 
drill pipe (20), the housing (30) defining a surge 
chamber (32) therein; a closure valve (28) disposed 
in the drill pipe (20) and in communication with an 
end of the surge chamber (32); and a sampler (36) 
disposed in the drill pipe (20) and in communication 
with the surge chamber (32). 

Apparatus according to claim 4, wherein the closure 
valve (26) is a pressure-actuated valve. 

Apparatus according to claim 4 or 5, wherein the 
closure valve (28) is a normally closed valve which 
may be actuated to place the surge chamber (32) 
in communication with the opening in the drill pipe 
(20) and thereby allow fluid flow from the zone into 
the surge chamber (32) such that a fluid sample 
may be captured in the sampler (36). 

A method ot testing a previously non-produced seg- 
ment of an uncased wellbore (12), comprising the 
steps of: 

(a) running a tool into the uncased wellbore 
(12), the tool comprising: a housing (30) defin- 
ing a surge chamber (32) therein; and a packer 
(22) connected to the housing (30) and adapted 
for sealingly engaging an inner surface of the 
uncased wellbore (12); 

(b) setting the packer (22) into sealing engage- 
ment with the inner surface of the uncased well- 
bore (12) adjacent to the previously non-pro- 
duced segment; 

(c) placing the surge chamber (32) in commu- 
nication with the previously non-produced seg- 
ment; 

(d) flowing fluid from the previously non-pro- 
duced segment into the surge chamber (32); 
and 

(e) capturing a sample of fluid from the previ- 
ously non-produced segment 

A method according to claim 7, wherein step (e) oc- 
curs a predetermined period of time after step (d). 
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9. A method of testing a well, comprising the steps of: 

(a) running a tool into the well (12). the tool 
comprising: a packer (22) adapted for sealingly 
engaging an inner surface of the well (12); and 
a sampler (38) in communication with the hous- 
ing (30); 

(b) setting the packer (22) such that the packer 
(22) is sealingly engaged with the inner surface 
of the well (1 2) and adjacent to a zone of inter* 
est in the well (12); 

(c) initiating fluid flow from the zone; 

(d) capturing a sample of fluid in the sampler 
(36); and 

(e) applying pressure through the tool to force 
formation fluid back into the zone of interest. 

10. A method according to claim 9 wherein: the tool fur- 
ther comprises: a housing (30) defining a surge 
chamber (32) therein; and a normally closed clo- 20 
sure valve (28) in communication with the surge 
chamber (32); step (c) comprises actuating the clo- 
sure valve (26) to an open position, thereby placing 
the surge chamber (32) in communication with a 
well portion below the packer (22) and Initiating the 25 
fluid flow from the zone through the closure valve 
(28) and the surge chamber (32). 



35 



40 



45 



70 



75 



55 




BNSDOCID: <EP 0e96l26A2.l.> 



8 



(19) 




EuropSfsch s Patentamt 
Eur pean Patent Offl e 
Office europeen des brevets 





01) 



EP 0 896 126 A3 



(12) 



EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

05.04.2000 Bulletin 2000/14 

(43) Date of publication A2: 

10.02.1999 Bulletin 1999/06 

(21) Appiicatbn number: 98306222.5 

(22) Dale o1 filing: 04.08.1998 



(51) lntC|7: E21B 49/08 



(84) Designated Contracting States: 


(72) inventors: 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• Beck, Harold Kent 


MC NL PT SE 


Copper Canyon, Texas 75067 (US) 


Designated Extension Stales: 


• Schultz, Roger Lynn 


AL LT LV MK RO SI 


Stillwater, Oldahoma 74075 (US) 


(30) Priority: 04.08.1997 US 906188 


(74) Representative: Wain, Christopher Paul et al 




A.A. Thornton & Co. 


(71) Applicant: Halliburton Energy Services, Inc. 


235 High Holborn 


Dallas, Texas 75381-9052 (US) 


London WC1V 7LE (GB) 



(54) Method and apparatus for testing a well 

(57) Apparatus and method for testing an open-hole 
well (12) and obtaining a fluid sample therefrom. The 
apparatus comprises a compression packer (22) on a 
drill pipe (20). Disposed in the drill pipe (20) is a housing 
(30), defining a surge chamber (32) therein, and a clo- 
sure valve (28) in communication with the surge cham- 
ber (32). A fluid sampler (36) is in communication with 
the surge chamber (32). In operation, the packer (22) is 
placed in a set position by setting down weight. The clo- 
sure valve (28) is pressure actuated so that fluid is 
flowed from a formation or zone of interest into the surge 
chamber (32) and then into the sampler (36). 




• 

EP 0 896 126 A3 




European Patent 
Offico 



EUROPEAN SEARCH REPORT 



Application Number 

EP 9B 30 6222 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropr'sde. 
of relevant passages 



Relevant 
to claim 



US 3 351 135 A (LLOYOD I. JENSEN) 

7 November 1967 (1967-11-07) 

* column 3, line 63 - column 4. line 12 



US 4 903 775 A (MANKE KEVIN R) 
27 February 1990 (1990-02-27) 

* column 9, line 16-37 * 

* column 4, line 32-38 * 

EP 0 781 894 A (HALLIBURTON CO) 
2 July 1997 (1997-07-02) 

* column 8, line 17-24 * 

* column 8, line 35-38; figure IB 

EP 0 699 819 A (HALLIBURTON CO) 
6 March 1996 (1996-03-06) 

* abstract * 

EP 0 697 5G1 A (HALLIBURTON CO) 
21 February 1996 (1996-02-21) 

* column 8. line 11-30; figure IC 



4,6-8 
5 

1-3,5 



1-3 



1.4.7,9 



CLA9SiFICAT10N OF THE 
APPLICATION (lntCI.6) 



E21B49/08 



1,4.7,9 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 



E216 



The present search report has t>een drawn up for all claims 



u 



CM 

S 
I 

o 



Plao* of sea/ch 

THE HAGUE 



Dole Cl coinpielion pi lh« Svaic^ 

14 February 2000 



Schouten, A 



CATEGORY OF CITED DOCUMENTS 

X : particularly iwUvant if taken alcn* 

Y : paitieulariy r*l«vanl 1 combined with another 

document of the same category 
A : taohrtologiool background 
O : non-written disclosure 
P ; intcrmediAts document 



T * theory or prino^le undarlying the Invention 
E : eartier patent document, but published on. or 

after the filing date 
D : doeumenl cited in the appfieation 
L : document cited for other reasons 

& : membar of ttw same patent family, corrviponding 
document 



BNSDOCID: <EP 0896126A3. 1. > 



2 



EP 0 896 126 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 98 30 6222 



This annex lists \he patent family members relating to (he patent documents cited in the above-mentioned European search report 
The members are as con:ained ir the European Patent Office EOP file on 

The European Patent Office is in no way liable for these particulars Mrtitch are merely given for the purpose of information. 

14-02-2000 



Patent document 
cited in search report 



Publication 
dale 



Patent family 
member(8) 



Publication 
date 



us 3351135 


A 


07 


-11- 


1967 


NONE 








US 4903775 


A 


27- 


-02- 


1990 


NONE 








EP 0781894 


A 


02 


-07- 


1997 


US 
CA 
NO 


5687791 A 
2193270 A 
965447 A 


18-11- 
27-06- 
27-06- 


1997 
1997 
1997 


EP 0699819 


A 


06 


-03- 


1996 


US 
CA 


5540280 A 
2155916 A 


30-07- 
16-02- 


1996 
1996 


EP 0697501 


A 


21 


-02- 


-1996 


CA 


2155918 A 


16-02- 


1996 



m 
3 

5 

u 

C 

a. 



u For more details about this annex : see Official Journal o' the European PateTt Office, No. t2/B2 



1 • 



